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The CLEANED (Comprehensive Livestock Environmental 
Assessment for Improved Nutrition, a Secured 
Environment and Sustainable Development along Livestock 
and Fish Value Chains) R tool is a rapid ex-ante 
environmental impact assessment tool that allows users to 
explore multiple impacts of developing livestock value 
chains in spatially-explicit ways. It models the impact of 
intensifying livestock along four pathways, namely pressure 
on water, greenhouse gas emissions, biodiversity loss and 
soil health. 
 
The tool was developed as an application of the CLEANED 
approach/framework developed within the Livestock and 
Fish CGIAR Research Program. 
What does it do? 
Livestock value chains in the developing world are 
expected to expand as a result of population growth and 
increased demand for animal-source foods from the 
emerging and growing middle class. 
 
Environmental impacts of this intensification will depend 
on: (i) which growth strategies are implemented, for 
example, genetic improvement, feed improvement or 
allocating more land; and (ii) in which systems these 
changes will be implemented, and by how many farmers. 
 
For a specific location, the tool aims to illustrate what 
impacts intensification might have on specific livestock 
production systems, and how they might vary across the 
landscape depending on, for example, micro-climate and 
differences in slope, soil and land cover. The CLEANEDR 
tool allows to explore these growth strategies and provide 
a spatially explicit and high resolution map quantifying the 
potential impacts. 
 
What’s new about the R tool? 
Traditionally, developing countries lack relevant data 
necessary to assess environmental impacts which calls for 
extensive, and often costly, primary data collection. 
However, more and more regional and global geographic 
products are being developed which are still under-used 
because their interpretation is difficult for non-experts. 
 
The CLEANEDR tool integrates data by combining these 
new data sources with data collected locally and rapidly 
through participatory GIS approaches, to give an 
interpretable meaning to the data and, therefore, support 
decision-makers. Second, by focusing on the landscape 
scale, the CLEANEDR tool accounts for the short distance 
heterogeneity within these landscapes, allowing users to 
identify niches as well as hotspots of changes where spatial 
planning might be required to mitigate potential negative 
impacts of growth. 
How does it work? 
The user defines the feed basket and manure management 
per livestock keeping system for the CLEANEDR tool to 
compute the impacts. At the core of the tool is a feed 
basket computation that calculates the feed intake 
requirement for a landscape’s livestock herd. 
 
Put simply, the CLEANEDR tool first computes the energy 
requirement for the different types of animal (e.g. a dairy 
cow in Tanzania) and then aggregates it to the value chain. 
Based on energy content of each feed type, the total 
volume of biomass needed to feed animals in the value 
chain can be calculated. From this, the necessary land to 
feed the livestock in the value chain can be derived. This 
computation is the foundation for all CLEANED pathways. 
 
Each pathway has specific equations and spatial allocation 
models that compute the pathway specific impacts for 
which more detail can be found in the technical guide. 
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The final indicators for each pathway are: 
 
Water: Water use intensity: volume of water used for 
feed and fodder production relative the volume 
of rainfall received—over the study area 
Biodiversity: Species richness index and number of species 
that become critically threatened. Both are 
based on International Union for Conservation 
of Nature red list—as a result of the value 
chain development 
Soil: Nitrogen balance based on: i) Nitrogen 
inputted (manure, fertilizer use, atmospheric 
deposition and N-fixation) and ii) Nitrogen 
consumed (feed and fodder growth, leaching, 
loss to atmosphere and erosion) 
Greenhouse 
gases: 
CO2 equivalents based on: i) Enteric 
fermentation; ii) Manure management; iii) Feed 
and fodder production (computed based on 
Intergovernmental Panel on Climate Change 
(IPCC) Tier 2 calculations, impacts from land 
use change are based on IPCC tier 1 
calculations) 
 
What are its limitations? 
There are four major limitations to the use of the current 
tool. First, it does not include a livestock herd model, so it 
assumes all animals are lactating adult cows. This implies 
that testing practices to improve herd management are 
currently not possible. This might be improved in a 
following version of the tool. 
 
Second, the tool purposely does not model the farmer but 
the whole landscape. However, feed production is 
therefore not bound to a farm but spatially allocated on 
grazing and cropland, assuming that feed can be traded 
across the landscape. 
 
 
 
 
An important assumption is that each cropland field 
produces, in theory, the different crops according to the 
proportion in the feed basket, yet yield of each crop is 
locally differentiated. More crop-specific spatial allocation 
is difficult in highly mixed systems where intercropping is 
common and numbers of harvest might vary.  
 
Third, the tool assumes a yearly time step, and only 
roughly accounts for the different seasons by taking an 
average of wet and dry season feed baskets over the year. 
This assumption might be acceptable in systems with 
sufficient biomass. For systems with seasonal biomass 
availability, differentiated impact maps for the different 
seasons are required. An extension to the tool is 
necessary to better address the needs of biomass-poor 
locations driven by extreme climatic conditions. Finally, in 
its current version the tool does not take any economic or 
equity consideration into account. 
Who can use it? 
Local and regional decision-makers can use the 
CLEANEDR tool to identify how impacts of growth play 
out locally, i.e. understand environmental trade-offs and 
synergies as well as hotspots of changes. This information 
can then be used to develop sectoral and spatial livestock 
growth plan that minimize negative environmental impacts 
in a participatory way. 
 
The CLEANEDR tool can also be used by international 
donors and prospective donors to identify the major 
environmental impacts of their investment, its potential 
negative impacts on some population groups and come up 
with potential mitigation plans. 
 
How can it be used? 
The CLEANEDR tool is meant to be used in on-going 
innovation processes in value chains to support decision-
makers to understand the environmental impacts of 
growth and develop more inclusive and sustainable 
livestock intensification plans that mitigate the negative 
impacts and enhance the positive ones. Such a tool 
requires, therefore, that it can be implemented with 
relatively little effort and data collection in new areas, yet 
be locally relevant and allow for near real-time scenario 
testing. 
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Figure 1: Example output: Estimated water use reduction (%) for a tested scenario 
 
When to use it?  
The CLEANEDR tool is useful when considering and 
developing new growth plans, to view the environmental 
trade-offs and synergies of each option. Weighing and 
assigning value or priority to the results should be 
discussed by the users to determine what bearing they 
may have on the alternative growth plans. The tool is 
particularly useful in allowing spatial planning to be 
included in negotiating the environmental trade-offs that 
might lead to conflicts, and in determining the value, 
feasibility and location of new growth plans. 
 
Credits and more information 
This brief was produced as part of a synthesis activity of 
the CGIAR Research Program on Livestock and Fish. It 
focuses on ex-ante environment impact assessment work 
carried out between 2012 and 2016 and supported by the 
Program and other investors. 
 
Development and testing of the CLEANED framework 
was led by the International Livestock Research Institute, 
with Stockholm Environment Institute, International 
Center for Tropical Agriculture and the Commonwealth 
Scientific and Industrial Research Organisation. It was 
mainly funded by the Bill & Melinda Gates Foundation 
under the project, Comprehensive Livestock 
Environmental Assessment for Improved Nutrition, a 
Secured Environment and Sustainable Development along 
Livestock Value Chains—Pilot study on Smallholder Dairy 
Value Chains in East Africa. ilri.org/cleaned 
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